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Abstract 

A masses of a leptons deduced from a representation of a proba- 
bility density vector by a spinors. A massive W and Z bosons and 
a massless A boson are obtained from a transformations for which a 
density vector is invariant. 

I use the following denotations: 
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are the Pauli matrices. 
The Clifford pentad § P is: 
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1 Masses 

Let 

(P {t, X, y, z) , ix (t, X, y, z) , jy {t, x, y, z) , {t, x, y, z)) 

be a probability current 3+1 vector field and iJj {t, x, y, z) be any com- 
plex spinor field: 

exp cos (^(5^ cos {01^ 
exp yi sin (^/3j cos (a^ 

exp ^2 cos yX^ sin (^a 

/.*\ . /*\ . f *^ 
exp u vj sm 1 X I sm (a 

In this case the following system of equations: 



(2) 





= p, 












= jz 



has got the following form: 
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^^-0 = P, 



— sm 
cos^ 



cos^ (a) sin [2 *(3^ cos {l - 7^ 
(a) sin ^2 cos {v - V 
(a) sin sin (o - 1^ - ^ 

" (aj sin (2 Xj sin f - <^ 



— sm 



lijjf f cos^ (a) cos (2 /3 j - sin^ (a) cos (2 X 



Hence for every probability current vector {p, jx, jy, jz)'- the spinor ip, 
obeyed to this system, exists. 

The operator U (t, At), which acts in the set of these spinors, is denoted 
as the evolution operator for the spinor i(j {t, x, y, z), if: 

ip (t + At, X, y, z) = U {t. At) ifj {t, X, y, z) . 
U {t. At) is a linear operator. 

The set of the spinors, for which U {t. At) is the evolution operator, is 
denoted as the operator U (t, At) space. 
The operator space is the linear space. 
Let for an infinitesimal At: 

U{t,At) = l+iAtH{t) . 
Hence for an elements of the operator U {t. At) space: 

tH = dt. 

If the functions p, j^, jy, jz fulfill to the continuity equation [Q: 

dtp + dj^ + dyjy + dj^ = 

then: 



-^t ((^^^i + + P^dy + Mz) i^) 
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Let: 
Hence: 

Hence iQ {t, x, y, z) is the Hermitian for the matrix product operator. 
Hence a real functions ipij {t, x, y, z) and Wij {t, x, y, z) for which: 



^1,2 + i^i,2 Vifl + ^^1,3 Via + ^^1,4 

</'l,3 - «CJ7i_3 (y92,3 - ?t^2,3 <^3,3 9^3,4 + ^^3,4 

</?l,4 - iWl,4 </^2,4 - «^^2,4 </?3,4 " ^^3,4 </^4,4 



exist. 



Let Gj, G^, and i^;^ are the solution of the following system of equa- 
tions: 

Gt-G,-VKt-K, = (^2,2, 

Gt^ G^ - Kt - Kz = (^4,4; 
Gj; and are the solution of the following system of equations: 

f Ga; + = (/7i,2, 
\ -Go; + = </?3,4; 

Gj^ and are the solution of the following system of equations: 



-G,, 



In this case: 



Gy- K^ = wzA- 



= (Gt/?o + G,/?i + G^/?2 + G,/33) + 

+ (Xt/?o + K^^X + i^,/?2 + i^z/?3) 75+ 
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(Mo + M,,o) = ¥^1,3, 

(Mo - M,,o) = V?2,4, 



(M4 + M,,4) = roi,3, 
(M4 - M,,4) = tZ72,4, 



(M^,o + My^^) = y7i,4, 

(M,,o - My^^) = ^2,3, 



then 



(M^,4 + My^o) = G7l,4, 

(Ma;,4 - My,0) = ^2,3 



(/9i,3 + 2G7i,3 ipi^4 + izUi^4 

V92,3 + iU72,3 V^2,4 + ^^2,4 

V9i,3 - 2G7i_3 ip2,3 - 2^2,3 

9^1,4 ~ "^^1,4 V'2,4 ~ ^^2,4 



= Mo7o + M4/34 - M,,o7c - ^-aC' + M,,o7; + My^^v' - M,,ol'e ' M^^^O'; 
here 7^, C^? 7°) v'^i le-, are the chromatic pentads |Q, ||^ members 

o 

and 7o and (S^ is the hght pentad (3 members. Since in this paper I will not 



consider a quarks then everywhere below: 

M,,0 = M^,4 = Myfl = My,4 

hence: 



M 



zfi 



M. 



zA 
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= {Gtl3o + G^l3i + Gy(32 + G./^g) + 
+ {KtPo + K,f3i + KyP2 + /^./53) 75+ 
+Mo7o + M4/?4. 

{/3i, /32, /^s, /34, 7o} is the Clifford pentad. 

If ix = pUx, jy = pUy, jz = puz then u^, Uy, are the components of 
the average velocity. Hence (32, (3z define the components of the average 
velocity (El). 



If 



then 



= ^So^, jxi = i^^P^lp, jx5 = pUxs, 3a 



pUa 



= sin (2 aj 
(2i) 



COS l^Pj COS l^Xj COS [1 - Vj + 

+ sin ((3^ sin (^X^ cos (^6 — v 
cos cos sin (^7 - ^'^ + 
+ sin ( P] sin ( X ) sin (o — v 



and if p 7^ then 



+ + + ul + = 1. 



(3) 

From the maximal velocity of the information propagation in the space- 
time is 1. 

Hence of only all five elements of the Clifford pentad lends the entire 
kit of the velocity components and, for the completeness, yet two "space" 
coordinates and should be added to our three x,y, z. 

Let 

{t,x,y,z,X5,Xi) = 
= ip (t, X, y, z) exp {-i {x^Mq (t, x, y, z) + X4M4 (t, x, y, z))) . 



In this case the motion equation is the following: 
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+ {GtPo + + GyP2 + G.Ps) *+ (4) 
+ iKtf3o + K,f3i + KyP2 + K,f3s) 75* = 

Let a evolution operator U {t, At) be denoted as a Planck evolution op- 
erator if a tiny positive real number h and a functions A^^ {t,x,y,z) and 

{t,x,y, z), having a range of values in the set of the integer numbers, 
exist for which: 

Mo = N^h and M4 = N^h. 

Let -f < ^5 < f , -f < X4 < f , 

* (t, X, y, z, ±f , ^4) = and * (t, x, y, z, X5, = 0. 

In this case the Fourier series for ^' is of the following form: 

* {t,X,y,Z,X5,X4) = 
= -0 {t, X, y, Z) J2u,K 8-v,N^{t,x,y,z)5-K,N^{t,x,y,z) exp {-ih {uXr, + KX^)) . 

Here: 





h 


^-v,N^ — 












If denote: 





= 7T- / exp (i/i, (z^xg)) exp (iN^hx^) dx^ = sm (;/ + A^^)) ^ 
27r J-f 7r(i/ + iV(^) 



tt{k + N^) 



(j) {t, X, y, Z, -U, -k) = V {t, X, y, z) 5^^N^{t,x,y,z)5n,N^{t,x,y,z) 

then 

*(t,a;,y,z,.X5,,X4) = 
= Y.u,K (t> {t, X, y, z, u, k) exp {-ih (rag + kx^)) . 

Prom the properties of 5 in every point {t, x, y, z): either 

* {t,x,y,z,Xr,,Xi) = 



7 



or an integer numbers Uq and Kq exist for which: 

* (t, X, y, z, X5, X4) = (p (t, X, y, z, vq, kq) exp {-ih (i/qXs + Kqx^)) . (5) 

That is for the every space-time point: either this point is empty or single 
mass is placed in this point. 

Let on the space of these spinors the scalar product $ * ^' be denoted as 
the following: 

(y 74^^= z^^- (***)■ 

In this case: 

for < < 3 
Hence from (|^): 

{^t ^ ^ = 
*t ^ = Jy, 

1.1 Bi-zero- nonzero-mass state 

Let 

{t,X,y,Z,X5,X4) = 

= (f) (t, X, y, z, 0,0) + (j) (t, X, y, z, n, k) exp {ih (nxs + kxi)) . 

o 

Let (1 < A; < 4) be a basis in which pentad P has got a form (|l]) and 

let 

= Er=i 0r (0, 0) er + exp (-i/i (nx5 + kx4)) ELi 0fc k)ek 
Hence in the basis 
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\er,exp 
a 8-components bi-spinor: 



-ih{nX + kY))ek) 



01 (0,0) 

02 (0,0) 

03 (0,0) 

04 (0,0) 

01 {n, k) 

02 (JT-, A:) 

03 ("-, ^) 

04 (JT-, k) 



corresponds to ^ . 

From (^: in every point (t, ?/, 2): 



" 01 (0,0) " 







02 (0,0) 







03 (0,0) 







04 (0,0) 




or \& = 




01 (n, A;) 







02 (n, /c) 







03 {n., k) 







_ (l)A {n, k) _ 



of 5 characteristics. 
Let us denote: 

0161 + 0262 = 0L and 0363 + 0464 = 0i?. 

Hence from (|^): 

*(X5,X4) =0L (O,O)+0r(O,O) + 

+ exp {-ih (nx5 + ^1x4)) (0l (n, fc) + 0ij (n, 
If use denotation: 



d O4 
O4 ?9 
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-/34 O4 
O4 /34 



O4 O4 

O4 kU 

then the motion equation is the following: 

-hnn'^ - hkj3'^+ 
+ (Gt(3^ + + Gyfh + G,(h) ^+ 
+ (i^i A) + i^. A + Ky(32 + K.^) 75* = 

and 

' ^%^ = j„ 

I vl/t^vl/ = 

If use the following denotation: t = xq, x = xi, 7/ = X2, 2; = ^3, 9^ = ^ 
then the lagrangian has got the following form: 

- {^^hna'^ + + (10) 

This lagrangian is invariant for the rotation of xOy, yOz, xOz and for the 
Lorentz transformation of tOx,tOy,tOz and Gx^. and Kx^. behaves as the 
4- vector fields 0. 
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-70 O4 
O4 7o 



and 



n 



' 04 


04 ■ 











1.1.1 Transformations 

If is an 8x8 complex matrix, \I'' = f/\E' and 

vl>'t^vl>'=^-^, 

= Jy, 
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then for 1 < /c < 3: U^PkU =Pk- In this case a real numbers 
a" , 6" , c" , g" ,u" , v" , k, s, a\h\c\g\u\v\k\ s' exist for which: 



U 



(a"+{>"i)l2 O2 (c"+i^")l2 O2 

O2 (a' + 6'i)l2 O2 (c' + z^')l2 

(ii"+i^;")l2 O2 (A;"+zs")l2 O2 

O2 («' + i^;')l2 O2 (fc' + ZS')l2 



If ^'t^' ^ p then C/t[/ = Ig . Hence: 



c"2 + y"2 + A;"2 + s"2 = l, 



a"c/"M" - u"6"c" + a"c"v" + 
M"2 + t;"2 



A;" = 



-w"a"c" - + v"a"i?" - 6"c"^;" 

M"2 + t;"2 



^;'2 + 6'2 + ti'2^^<2^1^ 

c'2 + y'2^^<2^^<2^1^ 



s — 



a'g'u' - u'b'c' + a'c'v' + b'g'^' 

li'2 + i;'2 ■ 



k' = 



-M'g'c' - u'b'g' + z;'a'^' - 

M'2 + 't;'2 ' 



[/ has got 4 eigenvalues: exp(zQ;i), exp(iQ;2), exp(zQ;3), exp(iQ;4) for 8 
orthogonal eigenvectors: 

^1,1; ^1,2) ^2,1, £2,2, ^3,1) ^3,2, £^4,1, £4,2- 

Let 



£1,1 £^1,2 £2,1 £^2,2 £3,1 £^3,2 £4,1 £^4,2 



Let 61, 62, ^3, O4 be the solution of the system of the equations: 
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and 



^l+^2 + ^3 + ^4 = ai, 

6i + 02 — 03 — = ai, 

01 — 02 + 03 ~ 04 = 0:1, 
01 - 02 - 03 + 04 = ai. 



Ui = cxp {i0i) Ig, 



Uo^K 



exp {i02) I4 O4 

O4 exp {—i02) I4 



U3 = K 



exp(i^3)l2 O2 O2 O2 

O2 exp(-i^3)l2 O2 O2 

O2 O2 exp(z^3)l2 O2 

O2 O2 O2 exp(-z6'3)l2 



Ua^K 



exp {i04) I2 O2 O2 O2 

O2 exp(-z^4)l2 O2 O2 

O2 O2 exp(-i^4)l2 O2 

O2 O2 O2 exp(i^4)l2 



In this case: 
and 



U1U2U3U4 = U 



exp {i02) h O2 O2 

O2 exp(-i^2)l2 O2 

O2 O2 exp {i02) I2 

O2 O2 O2 



O2 
O2 

O2 

exp {-i02) I2 



and a real number a, b, c, g, u, v, k, s exist for which: 



f/3f/4 



(a + ib) h O2 (c + ig) h O2 

O2 (u + iv)l2 O2 (k + is) I2 

(-c + ig)l2 O2 {a-ib)l2 O2 

O2 {—k + is) I2 O2 {u — iv) I2 
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and 



If 



and 



then 



B-boson 



+ 6^ + + = 1, 
M^ + v^ + r^ + s^ = 1. 



I2 O2 O2 O2 

O2 {u + iv)l2 O2 (A; + is)l2 

O2 O2 I2 O2 

O2 (-A; + is)l2 O2 (u-iv)l2 



{a + ib)l2 O2 (c + i^)l2 O2 
O2 I2 O2 O2 

(-c + ig)l2 O2 (a-i6)l2 O2 



O2 



O2 



O2 



C/it/2 



£.(91+^2) 

e^(^i+^2) 










e^(^i-^2) 
Let X and q be the solution of the following set of equations: 

r o.5x + ? = ^i + ^2, 

1 x + ^ = 0i-e2, 



I.e.: 



X = -4^2, 
^ = ^i + 36'2. 



Let 



U = exp (z<j) Ig 
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and 



O2 
O2 

O2 

exp (ix) I2 . 
In that case: 

U^=UiU2. 

Let gi be a positive real number and for fi G {t,x,y,z}: and be 
the solutions of the following systems of the equations: 

-Q.bgiB^ + F^ = G^ + K^ 





exp (if) I2 


O2 


O2 


u = 


O2 


exp (ix) I2 


O2 




O2 


O2 


exp I2 




O2 


O2 


O2 



B„ 



Let the charge matrix be defined as the following: 



Y = - 



I2 
O2 
O2 
O2 



O2 

2 -12 

O2 
O2 



O2 
O2 
I2 
O2 



O2 
O2 
O2 
2- I2 



In that case from 



Let 



-hnn'^ - hkj3'^+ 
+ (Ft(3o + + Fy(32 + F,(h) ^+ 
+0.5(?iy (5iA) + B,^ + 5,^ + 5,^) ^ = 



0. 



(13) 
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-- (l/* 


n — > 






k\ 




F,\ 







then: 

Poidt {u^) + (hid. ip^) + §2idy {u<^) + ^id, iy^) + 

-hn'-fU^ - htl3U^+ 
+0.5giY (Bt% + 5,' A + By'P2 + 5.'^) = 

hence: 

§ot {dtU) ^ + PoiUdt^ + Pi} {d,u) ^ + 
+§2i (dyU) * + fyiUdy^ + (hi (d,U) * + 

+ {Ft% + F,'^ + F,'^ + F,'^) 
+0.5giY (S,'^ + S,' A + By' §2 + B,'§s) = 

= 0. 

Since 

■ 

2 exp (zx) 
exp (if) 
2 exp (ix) . 

then 

n 2 ~ 

Hence 



oJJ — i-^ 
ij. 2 



exp \ 
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-h [bIiU + kl0) ^+ 



= 

Since YJ3^ = /?^y then 

(^it/^t + ^z[7a, + (3;iiijdy + ^zt/a.) ^+ 

-h + ^+ 

+ (Ft' 13, + F,' A + Fy'^ + F,'^) [7^+ 

= 

hence: 

C/t [^iUdt + A^^a, + ^^^^j, + (3iilJd,) 

, n ^t~tW ( ^ ^3iBt' + dtx) + §1 {giB,' + d^x) + \ r.^ _ 
^ 1^ +^ {g,By' + a,x) + ^ igiB,' + d,x) J 
= 0. 

Because: 



U^'jU — cos f Ij 7 — sin (^j 
[/t/?[/ = cos (|) /3 + sin (f ) 7, 

WYU = Y 



then 
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-h (pi (cos (f ) 7 - sin (f ) p) + A;' (cos (f ) [5 + sin (f ) 7) ) ^- 
+ (Ft'J3^ + F,'^ + Fy'lh + F,'^) ^+ 

= 0. 



Therefore from (^) 



± T 



5u - ^d.x. 



n 



—k sin I 



n cos 



A; cos I + n sin I . 



2 ' 



(14) 



But k and n are an integer numbers and fc' and n' must be an integer 
numbers, too. 

A triplet {l,n, k) of integer numbers is a Fermat triplet if 

l^ = n' + k\ 

Let e be any tiny positive real number. An integer number / is a father 
number with a precise e if for each real number x and for every Fermat triplet 
n, k) a Fermat triplet (/, n', k^) exists for which: 



-k sin I 



n cos $ 



A; cos ^ + n sin | 



A;' 



< e. 



For every e: denumerahle many of a father numbers with a precise e exist. 

Excuse me, but I mean that a masses of the real members of the particles 
families are defined by a father numbers with a precise h. I.e. denumerable 
many of a families exist. 

Therefore for the (|T^ transformation from (|^): 

* (xs, Xi) = Er=i (Pr (0, 0) er + cxp {-ih {nx5 + kx^)) Yfk=i {n, k) = 
= (j)L (0, 0) + (j)R (0, 0) + exp {-ih {nx^ + kx^)) {(j)L {n, k) + (j)R (n, A;)) 
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^ {X5,X4) = 

= exp (zf ) <Pl (0, 0) + exp (ix) <I>r (0, 0) + 
+ exp (^—ih U—ksin | + ncos |) X5 + (jccos | + nsin |j 
■ (exp (if) 0^ (n, A;) + exp (zx) (f)R {n, A;)) . 

transformation U^~^ has got the following eigenvalues and 

tors: 

for the eigenvalue 1: eigenvectors: 



" " 




' " 




' " 




' " 




















1 






















1 

























) Le — 

































1 






















1 



for the eigenvalue w — a + — a^: eigenvectors: 



La 



{b + VT^) 







ic + g 






b + VT^ 





ic + g 
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for eigenvalue w* — a — — a^: eigenvectors: 



L7 



MVT^ (b + VT^' 



V^JVT^ {b + VT^) 



ic- g 












ic-g 






VT 





(18) 



(19) 



Hence the space of is divided on three orthogonal subspace: 
the 4-dimensional Ui ^on the basis (ii,i2)i;5)i«) with eigenvalue 1, 
the 2-dimensional U^^on the basis (^3,^4) with eigenvalue w and 
the 2-dimensional U^*^on the basis {17, Ls) with eigenvalue w*. 
Let 



In this case (^3, ^4, iyjtg) is the orthonormal basis of Ui~\ 
Let be the space on the basis (^3,44, ^3, 64) and U*~^ be the space on 
the basis (ty,^, iy, ig)- 



*o e Wi") and eui~\ 



(20) 



In this case: 



TTo = 



(6 + VI - a') I4 (-*c + ^)75 
(ic + g) 75 (Vl - - I4 
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Hence 



V 



b] L 



[-g - ic) 75 



{ic - g) 75 



1 



[h + ^(1 - a2)) (</>i (0, 0) + </>fl (0, 0)) 
- {ic - g) {(pL (n, k) - (j)R {n, k)) + 
+ exp {—ih {nx^ + kx^)) ■ 
(zc + g) i<PL (0,0) -0^^(0,0)) + 



+ 



1^ y+{b+^il-a^))i<j)Lin,k) + (PRin,k)) j ) 

(v/(l-«') - (0, 0) + (0, 0)) + 

+ {ic - g) {(pL (n, k) - (pR {n, k)) + 
+ exp {—ih (nxs + kx^)) ■ 
{g + ic){-(t)L (0,0) + (/>k(0,0)) + 



[b+^{l-a^)) {(Pl {n,k) + ct>R{n,k)) j ) 



(21) 



(22) 



If A is the angle of the ^ eigenvalue (i.e. w = a+iy/l — a? and cos A = a 



and sin A = \/l — a? ) then 



^(-)t^^(-) = cos A + sin A (tTo - tt,) (3) 
U^~)^13U^-) = (/?cosA-sinA(7ro-7r,)7) 



(23) 



Let 



n — > T?,' = (n cos A + A; sin A (tTq — vt^,)) 
hi = {k cos A — T2, sin A (tTq — vr* ) ) 
^ ^ ^' = f/(-)^, 



F ' = F 



and the motion equation for \E'' be ([T3|): 

+0.5(7i1:E;=o5/^^' = '^^'- 



(24) 



(25) 
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Hence: 

-h (n'7 + k'P) ([/(^)^) + E'=o (/7(-)^) + 

+0.5g,YEU B,% (m-)vl/) = S (m-)M/) , 

then 

u^'^^ e;=o (^M^^^-^ + ^^^^^ ^J=o (^M^) - 

Y + (A; COS A — 2isin A (tTo — TT^,)) p y 

= f/(-)t5[/(-)^. 

Since 
then 

, / 77, cos A + isinAK -7r,))?7(-)t^f/(-)+ \ ^ , 
+(A;cosA-nsinA(7ro -7r,))f/(-)t/5t/(-) J 

From (p^): 

E;=o^^t^^-^^ {d,U(-)) ^ + EJ=o^^5m^- 
^ / (n COS A + A; sin A (ttq — tt^^)) (7 cos A + sin A (tTq — tt*) /?) + 
y + (A; cos A — 72, sin A (tTo — n^)) {(3 cos A — sin A (tTq — tx^) 7) 
+ Ej=o F,(3,^ + 0.5(7iy E;=o ^m^* = 

Since 

(tTo — TT^) (tTo — TT^) = Ig 
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then 

Hence from ([T3|): 

Ai=0 

and 

/x=0 

Therefore from ( P^D the motion equation for the transformation (^) is 
the following: 

-/i(n'7 + fc'/?)^'+ (26) 



VF-bosons Let g2 be a positive real number. 
If design (a, 6, c, g form f/*^"^): 



and 



-2^ 

929 



-2 



g {df,a) b- g (d^b) a + (d^c) g^+ 
+a {d^a) c + b {d^b) c + {dpic) 
2 j_ / «^ - ^9 (d^ic) + a {d^b) b+ 

9^9 y +a (d^c) c + g^ ((9^a) + c (df^b) g 
j_( 9 idf,a) c-a (d^a) b - b^ (d^b) - 
929 [ -c (a^c) b - {d^b) ^2 - {d^c) ga 





O2 


02 


O2 




O2 


O2 


O2 



- lW2,y) I2 
O2 

O2 



O2 
O2 
O2 
O2 
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-/i(n'7 + fc'/?)^'+ 



(a +i h) I2 O2 (c +i c/) I2 O2 

O2 I2 O2 O2 

- c +z c?) I2 O2 (a fe) I2 O2 

O2 O2 O2 I2 



- a 



^ c + fi' 75 



1- a - 6 1 



1- a - fcj I4 
- -i c) 75 



{ic- 



75 



, 2 



cos A=o and sin A= v ^— a 



^' ^ ^' = (p , 
n' = fn' cos A sin X i/ko — 
U = ik! cos A — n' sin A f'T'o — 



B„ 



F' = F 
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and 



In that case from (|2 



Hence: 



I.e.: 



If 



then 



W'^ =U W, -- (d^ u) . 

f 92^ ^ 



F' = d„W' - d,W' -i—iw'W- W'W'^ = UF„ 

Therefore F^^^^, is invariant for the transformation (p9|). 
The Lagrangian for F^j^^^: 



Hence the Euler-Lagrange equations for VF^ are the following: 

For the components: 

d-'dM,, = 92 d-' {Wi,,W2,, - W2,,W,,,) + d, d-'Wo,,, 
E. d-'d^W,,, = 92 E. {Wo,,W2,^ - W,^^W2,u) + E. d^W^,,, 
E. d-d,W2,, = 92 E. {W,^^Mi,u - W,^,W^^^) + Y.U d''W2,.. 
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Let: 



otl,^,,y = duWi,^ - g2 {Wo,uW2,^, - Wo^^W2,u) , 
a2,^,,u = d^W2,^, - 92 (Wq^^Wi^^ - Wo,uWi^^) . 

Hence if d^W^ = then 

^''ao^f.^u = 0, XI d^ai^^^u = 0, XI d''a2,^,,i, = 0. 



(30) 



From (§g): 



d.Wo,^ = {92 {Wi,,W2,u - W2,,W^,,) + aa 



= {92 {W,^,W2,, - Wo,^1^2,.) + 



duW2,^ = {92 {Wo,^Wi,, - Wo,uWi,^) + a2. 



from 



(31) 
(32) 
(33) 



dyd^Wo^^ = 928^ {Wi^f,W2,u - W2,^yVi^y) + a^ao,/.,^ = 
= 92 {d,W^,,W2,, + W^^,d,W2,u - d,W2,^Wi,u - W2,,d,W^^,) + d,a,,^^,- 

(34) 

hence from (||), (H) and (||): 



(^?2 (W^0,.H^2,^ - H^0,mW^2,.) + «1,M,.) W^2,.- 

S.a.H^o,/. = 92 \ -{92{Wo,^Wi,,-Wo,uWi,^)+a2,^,u)Wi,,- 



+ 



hence: 



92 



92 (- [Wl, + Wl,) H^o,/. + (m,MW^l,. + W2,^W2,,) Wo^u) + 



+ 



and 
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if d^W^ = then: 

+1 {W^W, + W,W^) Wo,. + 92 E. («i,^,.W2,. - a2,M,.m,.) , 
+f E. (W.W^^ + W^W,) Wi,, + 92 E. {Wo,ua2,^,u - ao,^,uW2,u) 



E. d,d,W2,, = -glW2., Eu 
+ i E. {W,W^ + W^W^,) W^2,. + ^2 E. (ao,M,.W^i,. - W^o,.ai,M,.) • 



+f E. {W.W^ + W^W,) - if E. - H^.q;^,,) . 



It is the motion equation for the field which has got a less than unit 
1 velocity. That is this field does not behave as a massless field. 

Hence although F^^,^ is a massless field but its components W^j, do not 
behave like a massless fields. 



and 



a, 



then 



E. d^d^W^ = -giW^ E. 



If 




then a real v exists for which 
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V 



2 



and 

dw^v = 

then the Lagrangian of is: 

+'-iEuiWuW, + w^w,f- 
-4 ((E. K,., w,]) + w, (E. wj\)) 

It is a lagrangian of a field with mass 
and M > 0. 



^4 and Z bosons Let and are a fields for which 



and 

V 

Let denote: 

f E (W^/^W^- + W^-^m) W^o,. + ^?2 E («i,m.-W^2,. - «2,M,.H^1,.) = A- 

^ 1, 1, 



Hence from (|35|) and (^6|) : 



E^-^-^0,M = -^?2V^0,M + ^ 

7/ ^ 



From 
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B„ 



and 



9i + 92 



{g,A,-g,Z^),Wl 



9i + 92 



9i + 92 



92j29''d.B^ + g,J2d''d,W, 



from 



1 



92 {Eu d^d^B, + gl^^B, - gj^^B,) + 



9l + 9l\ +gi[-gl\WQ^^ + K 



from (H) 



^1^2 ^2^^2 (2C/1^2^A. + [92 - 9l) + 

+ ^72 V V . 2 / 



from 



From (23): 

V 

from (^): 

E^'^-^M = 

V 

from (HOl): 



^7? + (^?iA + 92 (E. a-a.S,, + 



f72E'9'W,^-^7iE^'^-^, 



+ ^72 



92 
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y2 I \ 



and from (PT|): 



E.9''9,^^ = -i4 (y? + yi)^/. 

,2 



+y9l + gl (iA - i (E. 9^9.5. + y?T^. 

That is Z^j_ has got the mass: 



V 



Fragments Since 



then 



_j^f (HCOS A (tTo + TT*) + ^Sin A (tTo - TT*)) 7+ \ 

\^ + (^cos A (vTo + TT*) - nsin A (tTo - vr*)) /9 y 



Because 



then 
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-h 



V 



Let 



In that case: 



/ n cos A77ro^' + n cos A77r*\I/' + 
+k sin A77ro \1/ ' — sin A77r^, \l/ ' + 
+icosA/37ro^'' +icosA/37r*^f'- 
-nsin A/^TTo^' +nsin A/^Tr*^'' 



^o' = TTo^' and = TT*^'. 



+ 



—h ((n. cos A + A; sin A) 7 + (A; cos A — rasin A) /5) \l/o' + 
+ Ej=o i^A^o' + 0.5(7i1:e;=o 5m^^o' + 

— /i ((racos A — sin A) 7 + (A; cos A + nsin A) (3) + 
+ Ej=o i^^Ai**' + 0.5(7ii: Ej=o = 0. 

Therefore for the transformation from (|2T| , p2D : 



* (X5, X4) = *o X4) + (X5, 2:4) 

^ (0:5, X4) = *o' (X5, X4) + (X5, X4) 

1 



( (h+ 7(l-a2)) ((a + zv^r^) 0i (0, 0) + (t>R (0, 0)) - 
- {ic - 5() ((a + Vl - a^) c;/)^ (ri, fc) - c;/)^ (n, A;)) + 
+ exp (— i/i {{n cos A + A; sin A) X5 + (A; cos A — nsin A) X4)) 
{ic + ^)((a + zv/r^) (0, 0) - (0, 0)) + 
+ (6 + v/(l - a2)) ((a + zv^r^) 0l (n, A;) + 0^ (n, A;)) 
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1 



/ (^(1 - a2) - 6) ((a - iVT^) 4>L (0, 0) + 4>r (0, 0)) + ^ 

+ {ic - g) ((a - Wl - a^) 0^ (n, fc) - 0r (n, A;)) + 
+ exp {—ih ((ncos A — A; sin A) + {k cos A + nsin A) X4)) ■ 
I {g + ic) (- (a - 2v/r^) 4>L (0, 0) + (i)^ (0, 0)) + \ 

That is: 

* (0:5, X4) = *o (2:5, Xi) + (X5, X4) 



(2:5, X4) = *o' (3:5, X4) + (3:5, X4) 



1 

4 
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1^ (6 + - a2)) ((a + iv^r^) (j>L (0, 0) + 0^ (0, 0)) - 
- (ic - fir) ((a + iVl - a^) (n, A;) - (n, A;)) + 
+ exp ^— z/i (^(jia + A:\/l — o^^ X5 + (ka — n-\/l — o^) 2:4)) 
/ (*c + ( (a + z^r^) 0i (0, 0) - (t)R (0, 0)) + 
['[+(b+^fO^^^)((a + iVT^)ipL{n,k)+(l>R{n,k)) ) ) 



+ 



I - a?) -h){{a- iVl^) (0, 0) + 4>r (0, 0)) + \ 

+ (ic - 5f) ((a - iy/l - a^) 0l (n, A;) - (n, A;)) + 
+ exp {^—ih (^{na — k\/l — a^^ 0:5 + (jia + n\/l — a^j 
{g + ?;c) (~ (a - 2v/r^) (0, 0) + 0^, (0, 0)) + 
+ (b + ^J{l -a^)) ((a - iVT^) (t^L (n, A;) + (I)r (n, A; 



Let in some point {t, x, y, z) 0^ (n, A;) 7^ or/and (pR (n, fc) 7^ 
In that case in this point: (0, 0) = and (pR (0, 0) = 0. 
Hence: 



*o' ( 3^5; 3:4) = 2^i^_ai ■ 

^ - - 5f) ((a + iVl - a^) (pL (n, k) - (f)R {n, A;)) + 

+ exp (^—ih (^(jia + ky/l — a^^ 0:5 + (^A;a — — 
^ • {b + ^(1 - a2)) ((a + zv^r^) 0^ (n, k) + 0^ (n, A;)) J 

(^5; 3:4) = 2^i^_a2 ■ 

/ (zc - 5^) ((a - zVl - a^) (n, A;) - (n, A;)) + ^ 



and 



(3^5,2:4) = 
-i (ic - g) (pL (n, k) + 



4 ' 



•(exp i/i (^(^na + A;-\/l — o^) + (^A;a — nVl — 0?^ X4 
■ {b + ^(1 - a2)) ((a + zv/r^) (n, A;) + cPr {n, k)) + 



+ exp (^—ih (^(jia — k\J\ — cp^ X5 + {ka + n\/\ — g?^ X4 
■ {b + ^{l - a2)) ((a - zv^r^) 0i (n, A;) + 4>r (n, A;)) 

Local probabilities Let: 

^t^o =Po, ^o'^^o' =Po', 

^3;/52^o = Joy, ^o'%^o' = ioy', 

^i- /-^! ^* ^ /-^l J*x ) 
^■1 /^2 ^* J*?/) ^* ^ /^2 ^* J*j; ; 



+ exp z/i (^(^na — k\/l — a?^ x^ + {ka + nVl — o^) 
■ (6 + v^(l - a2)) ((a - iVl^) <Pl (n, A;) + <Pr (n, A;)) j 
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Because 

= (*h^o)'+(^S/3vI/o)', 



{^l^^f - ((vl>t^vl>,)' + (vl/t^vl/,)' + (vl/t^vl/,)'^ = 
then the local densities are: 

Pi = Pi - {jL + foy + jI) = {ni^of + {np^of 

fJoo h'o \Jox T Joy \ joz j 



pIo = pI - {jI + j*y + j*z) = (^h^*)' + 

O '2 = n '2 _ (j '2 I '2 , • c2\ ^ 
P*o H* \J*x ~ J*y ~ J*z ) 

Let us design: 

7o = 7rj77ro, 7* = nhn^, 



Since 



7o' = /7(-)t7„/7(-), 7,' = /7(-)t^^/7(-), 



then 



7o' = ajo + a/I - «^/^o, /5o' = «/5o - Vl - a^7o' 
7*' = 0-7* - Vl - = a/3* + Vl - a^7* 



Poo = Poo'^ and = p^o''\ 



i2 



2 



c2 



From (|l^) since: 



33 



P P 1 Jx ]x 1 3y 3y 1 3z 3z 

then the local densities: 

pI-p'- (3I + fy + 3l) - Po'' = P'^ - (jV^ + 3y' + JV^) 



Because 



and 



but 



then 



and 



(^o'tT^o')' + (^o't/9^o')' + 



^2 



7^ 



/(^ot7^o)' + (^ot/3^o)' + 
— Poo P*o 



Po^ 
— Poo ~l~ P*o 
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but 



Therefore po is a local probability density of a sum of two mutually ex- 
clusive events with a local densities poo and p^.o- 
Because: 



2 V" v^T^ 
1 /l 6 



then Po and po do not depend from U'^ \ 
For (|1|): 



V + VI - ^^2) I4 
(-i/c - 5)75 



\/l — — v] I4 



Hence: 



1 



(z/^ + s) 75 



(s - zfc) 75 



[/(+)t^f/{+) = _ v/ r3^ (7r„ - TT,) /3, 



and all rest for U^^^ like to f/*- ^ 
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